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(54) SERIES REGULATOR POWER SOURCE CIRCUIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a series 
regulator power source circuit to suppress or reduce 
cost up of a system, with high stability in operation and 
high performance. 

SOLUTION: This power source circuit is constituted by 
providing a buffer circuit 6 in which difference between 
the maximum outputted voltage and inputted voltage VIN 
of an operational amplifier circuit 1 is within 0.3 V and 
outputted resistance becomes low at an output stage in 
the operational amplifier circuit 1 to input reference 
voltage Vref from a reference voltage circuit 2 and 
voltage obtained by dividing outputted voltage VOUT 
from a voltage dividing circuit 3, to control an output 
control transistor MO of a PMOS-FET (P channel metal 
oxide semiconductor field effect transistor) by an output 
signal and to output the stabilized outputted voltage 
VOUT to an output terminal 5. Thus, operation at low 
voltage is enabled, the operation is stabilized and use of 
an output capacitor C with small capacitance is enabled. 
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L til *) £HEfc * 40® h 7 > vX * O V- h fcttM L It 

mnm^unt * *i£ y-x « 
meaiiK«MEiB(*« mBia*tiiPh9>»x**«ii 

o. 3VUft\z?%ttblzm*&tK&te<'?Ztz&0> 
/ * 7 7 HBtffJLT - 1 £ ft« <b: "T 5 v 'J — X U 

[11*^2] «rE/^^^7BKI*. PMOS-FET 

tlfcV-X7tP70i**t*PM0S-FET«) 

[B}#jS3] bempmmbi** mnmnnsim® 

B*» ffi*«tft*<S<S'MliffBE^MOS K9>i>X 
^<7>S'M&«l^^2<gJslTi:*^* U> h57- BB 
T** Ltc - 1 Em<*> v U -X u 

[|S*S4] ItrfB^U^hS^-lelKl*. V— X*« 
E»**««M>«B"C ft « A * l=8Hft LfcPMOS-F 
ETOgio)h7^x^t, v-x*TOE»JWMiS 

^— h=/<«Y7X«II*Bi»iu X 
StMBBi ©h7>vX*OKl/^>l:ft8U KU-f 

;W7X«ttW«ILfcPMOS-FETa)*3a)h 

U>f > £1iTE^t&&^0>B3Sai AfcLfcPMOS-FE 
T0)S4(D h7>vX^tt*MLfc-t$^9i:t5 

i»5R3i3E®<&i''J— xu^fo. u— ^maiisSBp 
uress] i&Eauvhs?— bbi*. v— x*w 
ESiaiiras^m3i-efc«A*iwffiaL. <r-H3«fctf 

K b-f >* « 1 W 7Xtsai:«« Lfc P M O S - 
FET0)Sl0)K7>^^i:, y-XtWEBWMB 

>^>©y-H:»«tfcPMOS-FETO»2a> 

h^>vx^t. v-x*«rESi»itffi»^aas^** 

fESESCUSSt Lfc PMO S - F E T<Bf5 3 <J> h7 >vX 

fiU K««E*3a>h^>yx*a>y-hi=»« 
U K U-f >*WE«B«^0«3SHl»fc UfcPMOS 



-FETOS4(D h^>2>X* 4:1?WJifcLfcC:i:*4$tt 

t -r 3 ek<d*> y —x u^f 3. u— $ sseib. 

[IS5jcJ®6] I5E*U> hS^-BBI** v— x*w 
E>H#ii®«COm^-efc^A*(c^L. KU-f 
-f7XttUfc««LfcPMOS-FET0)*1©h7 

izftttU v-XtttE*lWMB»»«B"C**^* |z 
KU-f >*«TEBB«^«>tiaa*fcLfcPM 

OS -. FET 0S2(Dh7>^^. V— X*»EB 

<>*i?rEmi fe t fc^20h7>vx^(^y- ki^s 

aLfcPMOS-FET(DB30h7>5X* 
h*WE»2©K5>i*X*<DKU-f >I=»*U V — 
X*«rE*lOh^>^X5»0)KU-<>l=««U KU 

-f >*«E»i fi*tf»2a>hv>»x*a>y-ht-» 
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*l::*»U V-X^7>KlcS«lfcNMOS-F 
ET(D$lOh7>vX^ts h*»E**«ff* 

A*-r*ttEBB«0*RIBA*l=»ilL. V— X«l 
E«1 (Dh9>^X*fl!>KU-f >I=UM*L* KU-f>* 
t&E/<??70B^O>AAfc l*"CTOESi <D K9>2>X 
* ^ £ * l-liTE* X ^ - Kii«lHlB*««-r SNMOS 
-FET0$2(Dh7>vX^t, V— X*ttE**« 
«»fl!>Wi-e**A*l=W«U. KW>t»E*»2 
(Dh7>vX^(DK^ XcStt L-CI5E* X 3 - Kit 
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— FET (N-channel Metal Oxide Semiconductor Field 

Effect Transistor) <7> h=? >i>*$ M 108(1 A& 

m^o2mm^&^mf&L. pmos-fetoh^ 

>vX$M103, Ml 04, M107fc<fctfNMOS 
-FET0h7>^$MTO5, M106I1 2&it 
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lN§h7>vX?Ml03 f M 1 0 4 |Z U> h £ 

0Ba>a*«stttrd8^***fc"*"*« wO>*u>h 

5^— BBOflUSfCtt* HB<D«*llft 
lE^MOS h7>v^^^l'MSfQlEi:4y, Silt 

it«iaBa)«aT5fc«A*fiff*«<-c#*^ 

taCDr ds l*ai 00kQftG>T% «SMMBrrft:b*Aa 

> ij -x u^f ^ u— * asisiBa)ta*mff i=A*mEE(D 

[0 0 14] *&WitZ<D£?te&\Z&frTte2tltzi 

-♦MBB*a«-r*-cfc*H«fc-r*. 

[00 1 5] 'J7?;m*«*fL 

f=i/ 'j -x u** u-* maiiHiBSfits-t * - tsiw 
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iirfBaj*iaE£#E-tsttEBB^ s*aff*m^-r 

£gtpaffls)Bi:. #J£3sA*l^lilE#EBRI^cJ:oT 

SgBBKfc^T. IMB3tff*i«BBI** UrBUMMPh 
=y^V***WMth\&*WL\^ m*tti*afftltrEA 
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<g < -r & * = #> o t < v ~? 7 b a £ it x. r i * & ^ £ $ a £ 
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Evref£$s£-f &«^aEBB2£. taaaEsa* 

[0 0 2 1] #EBB3I*. y'J-Xl/*al/^iS 



*U **«EVref*««lfi**t*. A*iEV| N AW 
S U ^ X U^f a. £ aMBBOAAS 1 ?- 4 I*. 
3I»*«IhIB1 fc£tfS*aEBR2a>a;i*S : ?-£. ttl 
AM VI h7>v^^M0(DV-Xil^f8*iltt^o 
tll^l9h7>yX^M0^- hi*. >H^:il4>§BBi 
(DtB»4HFI=****t. KU<f >f*. »EHB3 6J:tf 

SB(DUl*«ll*5l3«fiia?#ft:^*. ctDdiAiS^sic 
icfelx-C. t(D*l*»»Co, Sta«»l*ESR-e^ 

[0022] ::t% «*ii«BBi <Dtt*«fctt* /< 

-/:77BB6tfi£tt£>*LTl>€>o /^77B»6lt, P 
MOS-FET0 h^>vX^^b*i»SaifS3^S^ 

£L*=pmos-fet0> h7>vX^l:«i;^v-^^ 

XSMHIBBi ©a**: LTl^S. ^O)SMUi<B0Bi 
*U tti^fflh7>vX^MOll ^777086$^ 
[0 0 2 3] ^i:, ZOi/U-XU^ilz-^lSUB 

u-*«BBB©n«M*tti::«B**** s&at$i£ 

ICli. UAaV-rVy-CiDMCo* ^RLfccfctf** 
MCttRI. R2«**Ml»f p 1 t. fflAM 
»h7^>M0©y-hS16* »»««BB i 

(DdiA«etr o-cst**ffjft]Haaf p m*^> 

TT^-V-C (D&MC o <fc WiltMlKtt esr -e** & 
EooMS^)?^, IMSKf p i *<-»«< fc* 

adflXft f p 2 fc*ja«a» f z i <t<o^«»(7> 

P^li. ajA=i> J r>-9-C(7>aS'V > >1l^li*HBBl 0)^ 
[0024] *>g— Xu*iU— *«IRBBo«iffttS 
i *y **#<-r*4«*<fc*. p *« 

*tftt*a>^>*CI=**^ «jfll«»aff P2l*ii3 

iyVm K9>??X»M0fi*tf»IWMIBBi 

tf>. fc€,A^i:«)«ja@K»f P 2 5 KB 

B^asc-rs-^A^i&s-c&So tuAf!iwhv> 
i;x^Mo<D>f-h§ai*. i>u-xu^3.u-^a2i 
BB<Dfi*tb*a3S-r?»*y. 

^<d*c. co>8«* t **<ft^"c*ajssa»f p 2* 
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[0025] x*mEitteJinKt<nmtfti;<. 

x$M0<7)>f-h ■ v-XI««EEtt* Xl/yi/a^Kt 
JEcty«<£lt;Ktf£££l\> *<D*:tf>lc|*. 3MtiitB 

[0 0 2 6] Ui±0>ai»i««ls]ai (Dd3*Sta*«<-r 
ffv !N ^P>o. 3 vULSl^fcdfcl-tl^-f 2§ 

•>^7 H3E86 f PMOS-F ET(D h7>vX^>bS 

ssaatas^m^^-r^PMos-FETO) h^r/v* 

<DV-X^^PT««fCLtc^*. PMOS-FET0) 

XU^U-* CD Ji&»1$14lcfcivr. «jSH»ftf P 
2A<2»*f?<3&*CD-T?. tt&Hft£y££tt*<A<tt 

[0027] ca>J:3lc* /<^7rH»6izj:y % 3tS 
MHIHBlCDttA^ g*tti^mBE*A*mEA^O. 

X U— * 0>»ftWS£JK * iff - 1 S «fc 5 

[0 0 2 8] 0 2(i^^(Zcfc^vy-XU^zLU-^ 
iHEKll*. ZOOPMOS-FETIDh7>vXjM 

i, M2^e>*^Mi&A*©^. z(D^aiA*sic«a 

l$tttStSPMOS-FETOh7>V^^M3, M 
4£. SlA*S^)-0(Dh7>^^M1 t M2|C^ 
Ll*S35*35-f— Ofl)NMOS-F ET<& h^VS/X* 
M5, M6£. 2fSS<7>iii®JS£^^&NMOS-F 
ETOh7>V^^M8t, CCD h^>vX^M8|Z^ 
mS5£ttaS-f &PMOS-F ET0> h7>vX^M7 

7^^^7leIK6$S^-r^-0<7)PMOS-FET 
(Dh7>vX^M9, M10t^b^3ftltl^o ft 
fc. StaRbiasI*. «»BiHBH©/W7XWta 

[0 0 2 9] /<^770tt6lCfet^T. h7>vX^M 
1 01*. y-h£f»JS<7> h7>vX^M80) KU-f >|C 



P70lElKS«lwLTl>^o :<0h7>vX^M 
1 0|C|* % S«SW*fl|*-r4hv>yx4iM9 4<«« 
•**l"Ct**. CO h7>^5« M 9 O V-^I4A*K 

ttV~X7ta70)h7>vX^M1 O0>V— XWStt 

[0 0 3 0] c<D>H»«*SlHl»ioft&a)S«lcHLT 
I*. HOMfcHCm. Tttfc** MttflmBlfli 
10ZO(DA*l^lt SmmEls]»2*>P>S*BaVre 
f £ #miiJS§ 3 0 til -h * £ fcti V out L fc«EE 

0)5/ u -x u^3. u-* masieiKoai^igT- 5 ic&gs* 

[003 1] &\Z. % /<v^TH»6<DS«aJB*fllfiEr 
-5h7>^^M9l;OUT^t§o *1\ ;HSiitS 

[0 0 3 2] 
[»1] 

Vodna^-V^-^oss, -Vj •■•(!> 

[0033] ::t% V| N i*A^mff. v G s9ttH^> 
i;x^M9o>y- h ■ v— xreittff. V T pl*PMOS- 

[O 0 3 4] 
[»2] 

*--^§r* ••■ <2> 

[0035] CCTf, I 9<* h9>S/X#M9|zatl* 
m5S. (W/L) 9l4h^>i>X$M9<D1M'X. k' 

vmtsftZo noi*»»ff. c ox i*y- 
©s^yosa^fc^o 

[0 0 3 6] Ctt«fey, (V 6 S9-V T p) 
0. 2V~0. 3V£fc£> 0 LfcA^T, ;HSli«Hlal» 
1 a>M*:db*affl*Vo (roax)^V|N~0. 3 

oa>*ato>stw*a-e«**i*. h?>^»M9o 

«ttttr d s9^fcy. h^>^X*M1 0<Dtf«B:i/ 
[0037] 
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[»3] 

ro- ^(ygmip) y ...(3) 
[0038] T?g£;KSo ::t\ K7>vX^M9(D 

fitar d s9^ h7>5/XjM1 OCDggtl /g m i 0 l~it 

[0039] Lt^ot, /^^^rlHiKeiZcty^Sii 
«a*J#o;H^iii|@|piB i -etbJjf&HSi >e>x* m o 

[0040] U^^U^^^^JfiLfc^'J— X 

L izis 'J -X u-£ ea®lslK<0S 

[004 1] ;HgLliilSl9]Kl li. MaA*K£«JS-T£ 
lO03PMOS-FET(Dh7>vX^M1 1, Ml 2 
Ztlt>0> h^V^X^M 1 1 , M 1 2(z3S"ra35* 
3£L< tl»ZO0NMOS- F ET0> h7>vX^M1 
3, Ml 4^. 2&S<Z>it*glSl 1 A^rlslKl 

AVdo=<*1 • A I bias=at • AV| 

[0 0 4 8] 3*1=, 2®gO)ig$iSl 1 l=a3l*T, A* 

a v i N i=*r-r siiitiero uj * &1& a v 2 oi= ^ 
AV20 — — — • A v m 

[0 0 5 0] <tfc:£o CCt?. CT2l*. 2Sg(0iii|@a 

mmmzteif&mxm® h7>vx^Mo^- h ■ v 

[0051] m*i$!iep h7>i?x^MO(oy» h - v— 
[00 5 2] 

[»7] 



2^. MDA*sicsm3S^««&-r^m35s-eft^mtb 
*>. mssaiibiastt3ig:iifl@isjKii3«}&'r*/WTx 

[0042] Ettl^Sta^LxVhS^-lHl^l 31*. ® 
<*5lcLTl*&o *t>(c. >HSli«l@[H3K 1 (DiiillSl 1 

[0043] ::-e, co>i/'j— Xu^fj. u— $B35I§J 
& Mid A a J£<& fcti 2i Sift a v do'- ^ t N t a w-r -5 o 

[0 0 4 4] MIftArt&(&*U>h5^-0S§£y<ftt& 
-TSA-f I biasOA^SE^KHc^-r^^HiA 

I biasl£ s 
[0 0 4 5] 

[8fc4] A I bias = A V in/A ■ r ds * " * (4) 

T-mztiZo r ds iit*0)isa)*i/>h57 
[0046] ^ (4) <fcy. n®iA*aa>U5*^i&tt* 

[0 O 4 7] 
[»5] 
A - r ds ■ - ■ ( 5 ) 
g|<Z>ili|@MOS h7>vX*CD«ta£ r d wn£T££. 
2|gg<Dlii|l^:i 1 (Dm2l£!l)AV20l*. 
[0 0 4 9] 
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Oj- AVdq (6) 
AVgs-AV^-AVzq 
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[0 0 5 3] T?£**v5p C0>y— h ■ V— Xfi8®EE<B 
Siaii^BSl (D^aA*S(7)^tl3*«tn;^U>h 

5 3*mtt3*«st-e&^<!:. 3 (5) Jcy. 

A^1 OOTrfcy. tt*<&1 KS^-lHlKO 
tti rtteSi r dsl-it^T < ^4 - 1 * t> . 

[0 O 5 4] 
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[0 0 5 5] irtSCt^S^o LfctfoT. 5£ 
(7) a)AV D oS^2^@*^S-r^C:i:^t?^^fc 

[00 5 6] 2RS<D4NIKl 1 

[O 0 5 7] 
[»9] 

^ sa "1 •••(9) 

r up + r dwn 

[0 0 5 8] £ift{£l-r£-<t*<T*££o LfctfoT. 5£ 
(7) (01 Ji@i8*S!-e£&ct:5|-*y. Ml&ArtRO 

[0 0 5 9] cfcoT. v'J— XU^J- £B2®ls]ffi<& 

:t\ mai^efii^u^hs^-tBlKi 3 1*. hoop 

MOS-FET(^h7>^$M1 5-M1 8 oT 

,^M15 ( M 1 6|Z*X^— KS«**lfc h^>v>X* 
M17, M1 8lt -tO^f— h£**L 7X®BE 
^VbiaslZ^SIL. h7>vX$M1 7G)V-Xiih7 

aslr}g8t**lTl*&o h7>vX^M18fl)V-Xlih 
=7 > M 1 6 O K U-f >IC* K U-f >l*HiftiiiH* 

^T7h7>vX^M1 1, M 1 2<DV— Xlz}£gi£*lT 
U5o fit, h7>vX$M15, 16^- M*3= 

[0060] ZtDStfcJigfr* U> hS7-0S&1 3 

i*. ^^zi-Kffigi^cfcyffi^sgt^iiK-r^-t^-e 

[00 6 1] 
[»1 o] 

rCM= (gm18" r<js18) " rds16 " ' * (10) 
CCT?. g ffl18 liPMOS-FET(Dh7>yX^M1 

8<D h7>Xa>?^4»^, rds18^<fc^ r<js16l*P 
MOS-FET0h7>vX*M18, M16a>tt2>g 



[0 0 6 2] £fc. -OUffl^Sfit^L/^KS^-lslB 
1 3(Dg/JxSl^mEV S attt*^<fc^^*y^ -*tl*M 

os h^>vx^r<7>g/hfiifamacD2fsmT-efe^o 

[0 0 6 3] 

[Si i] 

v --^/f$rsr- a2 ~" ,vl 

[0 0 6 4] H5i*y v^;H»a****LfcS/U-X 

0O0PMOS-FET(Dh7>vX^M1 9-M22 
|z<fco"C<ftJ£2*U 2jS<&;frU>h5^--fn]&&£mv 
-^(DmSSm^fflO h7>vX^ £*X=i — KS«SLfc2 

— H*£#G> KU-Ot h7>^X^M20fl)y-ht 

c&B^Art^feSArtag^icftgiu y-M*a#<z> 

KU-f h7>vX^M2 20y-hiCS8**l, 
KU-f >I*SSS£3^ I biasl l-JS$i£tt"Cl N <5>o * L 
T. h7>vX^M2 0fl[)KK>lih7>vX^M2 
2<Z>V-X|C}$|£2*U h7>vX^M22(DKU-f> 

\*mmmm&?T5 h7>vx^Mi i , Mi2cov— x 

[0065] C0mtitt*>|£ta2> U> KS^-lilS&l 3\Z 
fc^Tt. S»»B*fT5 h7>vX^Ml, M2lzB 
3S£#*SlT6fig<& h7>vX$ K»«-r*c 

[0 0 6 6] 
[«1 2] 

rCM= (gm22" rds22) " r ds20 ' " " (10) 
CCT?. g m22 liPMOS-FETOh7>vX$M2 
2<D h7>X3>^^>Xs r ds22^cty r ds20**P 
MOS-FETOK7>^M22, M20CDBi*g 

[0067] Sfc. ZOmttiJl&tiiJl U> h^-ESS 
1 SCDg/MfeffmffVsatli^cfc^lCTSy. CftliM 
OS h^>vX^a>g/M&?omBEa)2fSJslTT-fc^o 

[0 O 6 8] 

[»1 3] 

v --^/^r°- 2 ~ , " [V ' ••• <l3> 

[oo6 9] H6i*y y^n»***#fltLfc->u-x 



(8) 
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31*. =OOPMOS-FET0h7>V^^M2 3- 
M2 5}3«):i;-O0NMOS-FET(Dh7>yX^M 

X$M23, M2 4 r M2 5I*. *<T> 7 — X£;H»iiip§ 

BS1 a>maiA*t?fc^A*3g : ?-4ic^*t^g^L. 

2 4(DKU-Y>liMi!)ii*g*^T5 h^>i*X*M1 1, 
Ml 2(7)V-XIC^Si*n. h^>vX^M25CDKLx 
^>lih7>vX^M2 3 f M24, M2 5 0)?— h\Z [»1 4] 

&$£S*lTl^&o h7>i?X^M260y-hliK7> 

fc H gm238m26 r ds23 R 25 \ 
8m2S r ds23 + 8mZf R 7S ) 



vX^M2 4(DK^-<>lC}g^*4x. y— Xl*h^>V 
X$M2 3(DKU*<>l::|g8l£*V KW>tth7>v 
X^M23, M24, M2 5 0^- MC}gg|£;h/Cl* 

[0070] C0cfc5l3 % h7>vX$M25, M26 
|C«ky hv>^X4rM2 4IZ!)iji$AMti)Ci:-C% h9 

[007 1] 



!fcM ° r ds2A 



(14) 



[0 0 7 2] CCt% gm23fc^^gm26l*PMOS- F 
ETCD h7>v^^M2 3, M26(0h7>XH>^ 
r d s23^^^rds24l*PMOS-FET(Dh^ 
>vX^M23, M2 4CDtia^gta. R25»* gm25*3«£ 
rds25$PMOS-FETO h7>vX^M25(D h 



em25) //rds25"^**o 
[0 0 7 3] C0>maj*«ta*U>hS5— S 

i 3cog/M&^mav sa ttt*^<fc3^^y. c*u*m 

[0 0 7 4] 
[Rl 5] 



'sat 



Ibias 

(W/L^ 



0.1-0.25 [V] .—(15) 



[0075] vl±o>&o\z* naA^sicassE^tt$&-r 

OUv^lt 2«B©ii««1 ll^fc^T. 5£mss 
5tO)Hl*«taJ:y«< LtA^iEV | N a>£H£:il«& 

[oo7 6] 0 7(i'J ^^;u^^<o*#*#Ji[L/ci/ 
■HMtlcLTHt. 

[0077] 2®B0)mm&^ Mzni\x+ m^mt. 

ZOONMOS-FET(Dh7>vX*M2 7, M28 

KUtoTflMtefc, SEBSS^I*. ~0(7)PMOS-FE 

T0h7>vX>M29, M3 0|rcfc^*U>h5^ — 

v^^M12(DKl/-f>l:SS$^ V— XI*4f9>K" 
KW>tth7>i>X^M2 8(0V-Xl: 
t£j8£*iTl>&o rt*a-K}£J&a>hv>vX*M2 8 



i*. -e(7>y-h*s*mffiHi»2coa3^, -r«rfc*n» 

AMOh7>^X^M1 1 0^*— MC&SILTl^o 
tt«««fflO>«tftRc fcJ:tf=i>r>1fCctt, CCD it 
««0)AtB**1«dtLT^* h7>^X$M2 7<Dy- 
h<b h7>vX*M2 8(D KU-f >£0>IWi::tMBS*tT 
U*. J3l*T I** h7>vX^M29, M3 

oi*. v— xeaUHMBIBn (OilA*t*§A*ffi 

h7>i?X^M2 9<D KU*f XiSS-CO^f— 
^TXB^ I bias3<tlz}g$S<k*u h7>^^M3 
0 <D K U-f >l*J|flMfe4> KttttO h7>vX^ 

M2 80 KU*>l::|$<£;**lTl*& 0 

[007 8] :ct\ sm35Hia)h^>^x^M3O0 
set r up fe«fct;*xi3- K«fi**tfciifflffla> h^>v 

X*M2 7, M 2 8 (DtStt r dwnl±. **l**t*0>J:3 
[0 0 7 9] 

[»1 6] r up = r ds 3o • ■ ■ (16 a) 
rdwn= (Sm28' r ds28) " r ds27 " " ' (16 b) 
CCts gm28'* h7>vX^M2 8 (D h^>X3>$T 
£ £ > A. r ds27r r ds28*3<k ■* ds30l* h 9 
M27, M2 8fc<fet;M3 0(7>ffl*«ta-rf&5o CftJ: 
y. gm» (1/rds) -efc^^b^CO^^^jfifilT^ 

[O O 8 O] 
[»1 7] 



(9) 
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*dwn g 



(gm28 *ds28) ^7 



rup +I dwii liis30 + (Bni28' 1 ds28) Jds27 



(1 7) 



[oo8ii o*y. r dwnii^mssaso) 

[00 8 2] 

g^ai*mE<bitriBA*sffta>M«-o. sv&toiz-? 

£ ^ £ 1 izm *»ta *(£ < -f & tzltoO'i v ? 7 Is]E&£«g 
£ b fcmffiE^Jgta E S R <D'J* * l>-fe 757^3 >t^> 

y, <kyg^M?s^y-xu^f^u-^siiisiK*s* 
[0083] *tz. mmm^smaomn^mizmm^ 

A<MOS h^>i>X^(Dm/M&?oaaa)2fgmT^*^ 

*u>hs^-®K*<®^.. 2^io>ii*ss<hLrsm 

JM5<& * X a - KttMS * fi £ J: a f L fc. 

cHi-cty. tt*ca->u— xu^iu—* 



[01] «SHl::J:*i/y— XU^aU— *«BE»D 

g*mj££^-t0T*&*o 

[02] ^^(zi:^i/'J-XU^iL/-^m^lHlK<D 



[S3] y^^MftSve^Jtife^y-xu^u— 

[04] y y^ttWttLfci/U-Xl/^ab- 
[05] y y?;H8i*$#HLf:i/'J-Xl/*al/- 
[0 6] y y^Bi?«*fiLfcvU-XU*aU- 

[07] U v^KaE*OMtMLfe^»J-Xl/* 
aU-*««BBa>JM*M<i:«*«*«-rB»B'Cft 

[0 8] ffi*(Dv'j-xi/^u- *masin&a>-0fl£ 
?5V3-0*e3&&o 

[0 9] «t*©->y— xu^tzlu— ^tsiiiBosiofl 

[**aBBl 

1 ;H§:ii*SlHlK 

2 s^mmieis 

3 #EEls]S& 

4 A**S^ 

5 

6 /<?7 7Bft 

1 1 it*R 

1 2 /<977BB 

13 ifffl*)«in:*U:> h5^-lElK 

MO 

V| N A^JiE 

VouT fcti^BEE 

RL IS 



[01 ] 




7TT 



(11) 



*#^200 0-2 8 4 8 4 3 




(12) 



2 O O 0 — 2 8 4 8 4 3 




( 72 )««# ^» 0^ F*-A(##) 5H420 NA32 NB02 NB25 NC02 NC03 

^mm§?fflHiUJi^2641 SS1^*¥W NE28 

5H730 BB13 DD04 DD28 FD01 FD31 



